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和Rhodotorula mucilaginosa两种，其中有 34株属于Rhodosporidium paludigenum，
59株属于 Rhodotorula mucilaginosa；80株丝状真菌共属于 14个属，它们分别是：
Penicillium sp.（31 株）,Aspergillus sp.（17 株）,Cladosporium sp.（13 株）,Alternaria 
sp.（5株）,Fusarium sp.（3株）,Tritirachium sp.（2株）,Tilletiopsis sp.（1株）,Sistotrema 
sp.（1 株） ,Aschersonia sp.（1 株） ,Phoma sp.（1 株）  ,Exophiala sp.（1
株）,Engyodontium sp.（1 株）,Acremonium sp.（2 株）,Chaetomium sp.（1 株）。
经过多样性分析，本论文得出：南大西洋和东太平洋这 4 个站位的酵母菌的多样
性都不高，每个站位所分离到的酵母菌都只有 2 种。在南大西洋
DY115-21IV-S1-TVG1 和 东 太 平 洋 DY115-21III-S7-TVG3 、















Rhodosporidium paludigenum 广泛，而在南大西洋 DY115-21IV-S11-TVG8 这个站
位中则是 Rhodosporidium paludigenum 略多于 Rhodotorula mucilaginosa。在三个








步的筛选，共得到 6 株产油酵母菌和 8 株产油丝状真菌。其中，产油酵母属于
Rhodosporidium paludigenum 和 Rhodotorula mucilaginosa 2 种，有 5 株是
Rhodosporidium paludigenum，1 株属于 Rhodotorula mucilaginosa。产油丝状真菌
分别属于 Aspergillus sp. 、Penicillium sp.、Acremonium sp.、Aschersonia sp.和
Fusarium sp. 5 个属。其中 Penicillium.sp.、Acremonium sp.和 Fusarium sp. 属中各
有 2 株是产油菌，其余两属中均只有 1 株是产油菌。 
3. 对初步筛选出来的产油真菌菌株进行了复筛,即测定其油脂百分含量，并
对产油真菌进行了脂肪酸成分的测定。实验结果发现筛选到的产油酵母生物量均
在 4 g/L 左右，其油脂百分含量在 20.25 %-36.62 %之间，油脂得率系数在
1.28-2.47 之间；而产油丝状真菌的生物量为 1.29-7.07 g/L，油脂百分含量在
























Ocean area accounts for 71 percent of the Earth's surface,and there 
are abundant resources in the widespread ocean.Many researchers are 
looking forward to exploit the ocean resources.Marine microorganisms 
includeing virus,archae,bacteria,actinomycetes,yeasts and fungi have 
been found so far.Fungi belong to microbial eukaryotes and colonize 
diverse habitats, such as terrestrial,aquatic and  marine sites.Marine 
fungi  comprise a small and ecologically defined group of filamentous  
ascomycetes,  their  anamorphs  and  yeasts
[1]
.but they have been 
little studied until now. Described higher marine fungi are listed as 467 
species belonging to 244 genera . 
Deep-sea generally refers to area located 1000 meters below the 
ocean.Deep fungi are an important group of Marine microorganisms and 
play an indispensible role in marine ecological systems.Reports 
concerning fungi from deep-sea sediments are rare compared with other 
microorganisms such as bacteria.However,with the rapid development of 
molecular biology techniques,studies about deep sea fungi are increasing 
now. 
The main purposes of this paper are to study fungal diversity of 
deep-sea sediments and screen oleaginous fungi.All the strains studied in 















Pacific Ocean，South Atlantic Ocean and Southwest Indian Ocean.Our 
work mainly include the following aspects: 
 1. Modern molecular biology method PCR was used to identify 93 
yeasts strains isolated from four collection sites seadiments in East 
Pacific Ocean and South Atlantic Ocean and 80 culturable filamentous 
fungi isolated form 14 collection sites sediments in East Pacific Ocean，
South Atlantic Ocean and Southwest Indian Ocean.In addition, 
microscopic morphology of culturable filamentous fungus spores were 
observed and sproes’ pictures were photoed.According to the results,93 
yeast strains belong to two species:Rhodosporidium paludigenum（34 
strains ）  and Rhodotorula mucilaginosa(59 strains). 80 culturable 
filamentous fungi fall into 14 differernt genera:Penicillium sp.（31 
strains ） ,Aspergillus sp. （ 17 strains ） ,Cladosporium sp. （ 13 
strains）,Alternaria sp.（5 strains）,Fusarium sp.（3 strains）,Tritirachium 
sp. （ 2 strains ） ,Tilletiopsis sp. （ 1 strain ） ,Sistotrema sp. （ 1 
strain） ,Aschersonia sp.,Phoma sp.（ 1 strain） ,Exophiala sp.（ 1 
strain）,Engyodontium sp.（1 strain）,Acremonium sp.（2 strains） and 
Chaetomium sp.（1 strain）. 
 2. Different screening methods were used to obtain oleaginous 
fungi preliminarily.For the yeasts strains,Nile red fluorescence staining 
method was employed to obtain oleaginous yeast strains.To filamentous 















strains.Finally,we got six oleaginous yeast strains and eight oleaginous 
filamentous fungi strains.Among these strains,oleaginous yeasts belong to 
Rhodosporidium paludigenum (5 strains) and 
Rhodotorula mucilaginosa(1 strain).Meanwhile oleaginous filamentous 
fungi strains belong to five genera:Aspergillus sp.(1 strain) 、
Penicillium.sp.(2 strains)、Acremonium sp.(2 strains)、Aschersonia sp.(1 
strain) and Fusarium sp.(2 strains). 
 3. With the screened oleaginous strains,we analyzed their relevant 
parameters,which include the measurement of biomass, lipid content and 
lipid composition.Experimental results showed that the biomass,lipid 
content percentage and lipid coefficient of oleaginous yeast strains were 
about 4 g/L, 20.25 %-36.62 %,1.28-2.47,respectively.The biomass,lipid 
content percentage and lipid coefficient of oleaginous filamentous fungi 
were 1.29-7.07 g/L,26.03 %-62.20 %,0.96-5.16, respectively.The main 
constituents of lipid from oleaginous yeasts screened in this paper were 
oleic acid （C18:1）、palmitic aci（C16:0）、stearic acid（C18:0）.The lipid 
composition of oleaginous filamentous fungi mainly contains 
cis-6,9-octadecadienoic acid or stearic acid（C18:0） palmitic aci（C16:0）
and oleic acid （C18:1）. 
 
















1.  绪论 
1.1  海洋微生物及深海真菌 









表 1-1 海洋微生物的分类 




    化能自养菌: 产甲烷细菌Methangens;嗜热酸细菌Thermoacidophilesa 
    化能异养菌: 嗜盐细菌Halophiles 
细菌Bacteria 
    光能自养菌 
        厌氧光合菌: 紫色光合细菌和绿色光合细菌(红螺菌目Rhodospirillales) 
        有氧光合菌: 兰细菌Cyanobacteria (兰细菌目Cyanbacteriales) 
                    原绿植物菌Prochlorophytes (原绿菌目Prochlorales) 
        化能自养菌: 硝化细菌(硝化杆菌科Nitrobacteraceae) ; 无色氧化硫细菌
a
 ; 















    化能异养菌 








                      螺旋菌: 螺旋体目Spirochaetales                 
                      螺状和弯曲状菌: 螺菌科Spirillaceae 
                      发芽和/或附枝状细菌 
                      枝原体: 柔膜体纲Molicutes 
真核生物E uca ry a 
    光合自养菌: 微藻M icroa lg ae 
    化能异养菌:原生动物门: 鞭毛藻F lag ella tes;  阿米巴A m oebae;   
纤毛虫C ilia tes 
    真菌: 高等真菌: 子囊菌门A scomy cota;   
担子菌门B asid iomy cota 
         低等真菌: 壶菌门Chy trid iomy cota;  
接合菌门Zy g omy cota 
该表的原核生物类群分类参照了Woese&Fox（1977）的16sRNA的序列同源
性比较结果[6]； 










































中部山脊的酵母多样性发现有 12 个新种属于子囊菌门，7 个新种属于担子菌门
[23]。分离到的菌株中 30%属于新的种系型。影响海洋真菌是否生长在这个生境的
因素包括水温、盐度、适合真菌生长的基质。 
1.1.3  深海沉积物的真菌多样性的研究概况 
























海沉积物中真菌的信息。Takami 等在深达 11500 m 的马里亚纳的海沟沉积物中
发现了真菌的存在[27]；Raghukumar C 和 Raghukumar S 在 1998 年从印度洋深海钙
质沉积物中分离得到真菌，2004 年他们又报道了查哥斯海沟 5500 米以下的沉积

























Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
